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Muchof the research describing the cross-sectional and time series
behavior of asset returns can be characterized as a search for the relevant state
variables and also a search for the relevant model specification. Ultimately the
scope of such efforts is to find a satisfactory and stable asset pricing structure.
In this paper we discuss various methods to accomplish this and appraise the
success of two recently proposed classes of asset pricing models in tracking
predictable patterns in risk and return trade-offs. The two classes are the
conditional CAPM and the nonlinear APT. The parameters of both models are
estimated via a set of moment conditions using the GMM estimator and the model
fit is judged on the basis of the overidentifying restrictions. The fundamental
problem is that overidentifying restrictions tests are not designed to diagnose
whether a model, provides a stable relationship between the return series and
risk factors. We use a set of recently developed tests for structural stability of
parameter estimates for the GMM estimator to diagnose which factor structures
appear stable through time in the context of the two aforementioned classes of
models. In the course of trying to sort out whether there is systematic mispricing
we shall also try to determine what type of model looks most promising for
further development. In that regard we find the nonlinear APT more satisfactory
than the conditional APT and CAPM.
Dans cette Øtude nous rØexaminons les modŁles ￿ facteurs qui ont ØtØ
proposØs rØcemment, c￿est ￿ dire le CAPM conditionnel et l￿APT non-linØaire. Ces
modŁles ont ØtØ estimØs par la mØthode des moments gØnØralisØe. La diagnostique
usuelle pour juger ces modŁles est la statistique de suridentification. Le problŁme
fondamental de cette statistique est qu￿elle n￿a pas de puissance par rapport ￿ des
alternatives caractØrisØs par des variations de paramŁtres. ￿videment, ces variations
entra￿nent des erreurs sur l￿Øvaluation du risque. Nous proposons d￿appliquer des
tests de changement structurel pour les paramŁtres et analysons plusieurs modŁles
du type APT non-linØaire et CAPM conditionnel. Peu de modŁles semblent Œtre
stable. Nous trouvons que la spØcification du APT non-linØaire semble Œtre quand
mŒme la plus satisfaisante.
Keywords: structural change, factor models, APT
Mots-clØs : changement structurel, modŁles ￿ facteurs, APT
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 4.1: Stable Factors in the Conditional CAPM - Analysis of 17 countries
Instruments Constant Lagged World Return January Dummy Interest Rate Spread Junk Bonds Dividends
COUNTRY J-TEST SUP LM EXP LM SUP LM EXP LM SUP LM EXP LM SUP LM EXP LM SUP LM EXP LM SUP LM EXP LM
Australia 6.5174 3.6311 0.7418 3.0362 0.3654 4.6616 0.8674 4.2902 0.6982 2.9770 0.5552 2.1704 0.3730
Austria 13.6066** 5.9826 1.2506 6.2740 1.1737 4.3686 1.0386 8.9242 2.7685* 6.7049 1.2651 6.8269 1.5649
Belgium 6.8188 5.2952 0.9927 9.1891 1.9403 6.4421 1.9249 11.0542* 1.7573 2.7133 0.6496 2.6847 0.5062
Canada 2.9671 4.6890 0.9997 4.9056 0.9114 3.9951 0.8899 3.2388 0.4490 3.4358 0.8351 5.2689 1.2920
Denmark 8.1489 4.3348 1.2592 6.3573 1.4528 3.0238 0.8263 4.7545 0.4073 4.0658 0.9185 2.7222 0.3955
France 10.2547 10.4621* 3.2905** 10.6398* 1.3758 9.7953 0.9751 11.2252* 3.1842* 11.2551* 2.8443* 11.2382* 2.6412*
Germany 3.4082 5.8450 1.5141 5.7787 1.1556 5.6670 0.9872 9.2200 1.5306 4.2970 1.1627 3.7410 0.8116
Hong-Kong 5.5435 9.3268 2.8960 5.9882 1.3431 2.3676 0.3319 11.1050* 2.6757 10.0280* 2.6980* 7.5126 2.3448
Italy 7.4231 7.0516 1.6570 5.4374 0.7784 2.4048 0.4844 12.9267** 2.6979* 6.5378 1.1373 6.7605 1.3404
Japan 9.6251 3.9931 0.5907 2.8982 0.5399 4.9859 1.0410 5.2808 0.5902 3.2186 0.4227 3.5220 0.5320
Netherlands 3.8889 8.9479 2.2940 6.6443 1.8772 7.4040 2.1625 9.6209 2.8014* 5.2552 1.2923 10.4580* 3.2942**
Norway 7.8014 4.6432 1.1367 9.7020 2.3309 3.5191 0.5844 6.5901 1.5024 6.1809 1.1902 5.5848 1.2164
Spain 8.6923 3.4196 0.6213 2.7424 0.4669 4.7209 0.7158 9.2328 1.6251 3.5783 0.4747 3.4557 0.5073
Sweden 7.0917 4.9210 0.6827 10.2503* 1.7013 5.3662 0.9731 5.0658 0.9265 4.8685 0.7173 6.8217 0.7296
Switzerland 9.3350 8.0102 2.3841 10.3749* 2.9198* 4.5855 0.9076 12.0330** 2.9852* 4.6948 1.1773 8.3915 2.2835
United Kingdom 1.0003 8.9989 2.2616 16.4854*** 3.3758** 3.4458 0.8674 6.5070 1.1286 8.3893 1.8824 8.4515 1.5184
United-States 7.8994 2.4225 0.3708 3.2592 0.3690 6.0156 1.0762 9.1552 2.0155 2.7975 0.4562 3.3951 0.5439
Notes: The data are taken from Harvey (1991) where all details appear. The instruments are defined as follows: Lagged World Return is the excess return on the MSCI world index, the interest rate spread
is the return for holding a 90-days US Tbill for 1 month less the return on a 30-days Bill, the Junk bond instrument is the yield on Moody's Baa rated bonds less the yield on Moody's Aaa rated bonds,

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 4.2: Stable Factors in the Conditional APT - Industry Classification with Principal Components Factors
Industry 1 Industry 2 Industry 3 Industry 4 Industry 5 Industry 6 Industry 7 Industry 8 Industry 9 Industry 10 Industry 11 Industry 12
J-TEST 39.4 45.2 ** 21.6 51.6 *** 54.1 *** 31.6 33.2 39.2 58.0 *** 44.0 ** 55.2 *** 43.1 *
Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM
*ALL 39.9 *** 52.8 *** 18.8 44.5 *** 38.5 *** 19.9 * 37.1 *** 14.3 21.6 * 25.1 ** 88.2 *** 32.1 ***
*1 4.5 9.5 ** 3.5 9.8 ** 7.5 * 7.6 * 7.9 * 4.4 3.7 10.7 ** 8.2 * 2.8
*2 22.2 *** 3.6 1.1 11.8 ** 1.5 9.7 ** 2.7 1.0 2.2 7.1 3.4 1.4
*3 4.8 13.0 *** 2.4 5.7 8.7 * 11.9 ** 12.4 *** 4.7 0.9 8.3 * 20.6 *** 2.3
*4 3.7 15.8 *** 2.7 6.2 8.0 * 8.3 * 7.1 4.6 1.6 11.3 ** 15.6 *** 2.3
*5 8.2 * 11.7 ** 4.7 7.4 * 8.4 * 10.7 ** 6.5 5.1 3.9 6.7 15.0 *** 6.0
*6 6.3 11.8 ** 0.8 11.4 ** 21.3 *** 9.4 ** 8.3 * 2.0 3.7 12.7 *** 32.3 *** 12.7 ***
*7 1.4 3.7 3.7 6.6 1.6 4.7 2.5 3.8 8.3 * 6.9 10.0 ** 2.3
(1c 71.1 *** 63.3 *** 9.8 17.5 48.7 *** 16.4 38.9 *** 20.1 * 102.4 *** 21.1 * 83.5 *** 83.6 ***
(2c 50.8 *** 79.2 *** 34.3 *** 45.2 *** 30.1 *** 22.6 ** 31.2 *** 47.3 *** 80.4 *** 49.4 *** 85.4 *** 81.3 ***
(3c 65.8 *** 152.3 *** 16.5 45.4 *** 57.1 *** 35.2 *** 33.1 *** 33.5 *** 78.0 *** 48.8 *** 81.3 *** 93.4 ***
(4c 64.6 *** 70.7 *** 31.2 *** 62.7 *** 61.0 *** 37.9 *** 69.6 *** 78.8 *** 30.5 *** 56.7 *** 50.1 *** 53.1 ***
(5c 56.0 *** 65.6 *** 19.1 70.2 *** 30.0 *** 30.1 *** 55.8 *** 36.8 *** 52.6 *** 33.8 *** 65.9 *** 44.6 ***
$ALL 82.0 *** 127.2 *** 9.8 67.0 *** 42.6 *** 52.5 *** 86.4 *** 74.9 *** 57.0 *** 106.6 *** 50.7 *** 132.7 ***
$1 1.7 26.2 *** 4.5 25.9 *** 3.2 2.9 35.1 *** 9.9 ** 0.7 15.4 *** 9.7 ** 24.8 ***
$2 24.0 *** 53.9 *** 5.7 35.5 *** 17.2 *** 12.4 *** 18.4 *** 23.4 *** 2.9 52.3 *** 7.2 * 21.4 ***
$3 25.9 *** 66.1 *** 2.9 7.8 * 4.6 16.3 *** 31.1 *** 3.3 37.7 *** 52.7 *** 4.1 92.0 ***
$4 5.4 21.6 *** 1.9 24.4 *** 2.5 3.2 23.8 *** 24.8 *** 4.3 18.4 *** 1.6 30.9 ***
$5 8.9 ** 7.9 * 2.6 28.7 *** 11.6 ** 3.1 20.8 *** 6.8 8.4 * 12.5 *** 10.1 ** 24.1 ***
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i
*: 10% ; **: 5% ; ***: 1%20
Table 4.3: Stable Factors in the Conditional APT - Size Classification with Principal Components Factors
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6 Size 7 Size 8 Size 9 Size 10
J-TEST 37.4 50.2 ** 32.7 53.5 *** 39.2 26.1 52.8 *** 39.8 47.1 ** 60.5 ***
Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM
*ALL 35.8 *** 19.1 37.2 *** 28.6 *** 21.8 * 29.8 *** 32.2 *** 78.8 *** 167.6 *** 189.4 ***
*1 2.2 2.4 3.7 4.9 5.4 2.8 3.6 30.8 *** 3.5 4.5
*2 2.4 4.9 4.6 15.6 *** 6.6 15.7 *** 5.7 7.7 * 2.6 25.6 ***
*3 4.0 2.3 4.4 5.3 5.6 2.6 4.5 34.2 *** 6.1 6.2
*4 3.1 2.7 4.7 5.5 5.4 2.1 4.9 35.7 *** 6.5 6.1
*5 2.3 1.1 3.4 17.1 *** 8.0 * 9.9 ** 5.2 19.0 *** 22.4 *** 14.7 ***
*6 2.8 2.2 6.6 6.6 4.6 2.6 6.3 62.8 *** 3.4 12.8 ***
*7 5.7 6.9 9.6 ** 3.6 6.5 7.7 * 3.2 10.9 ** 2.2 9.8 **
(1c 46.7 *** 55.0 *** 34.1 *** 63.3 *** 51.4 *** 21.9 ** 26.1 ** 64.2 *** 203.1 *** 162.4 ***
(2c 68.30 *** 87.5 *** 80.6 *** 25.2 ** 32.1 *** 28.4 *** 34.8 *** 38.4 *** 121.7 *** 92.2 ***
(3c 57.1 *** 86.4 *** 39.4 *** 53.5 *** 69.9 *** 27.0 *** 25.0 ** 40.8 *** 309.1 *** 209.3 ***
(4c 78.9 *** 155.4 *** 99.0 *** 82.5 *** 97.0 *** 65.6 *** 42.1 *** 49.5 *** 119.1 *** 75.2 ***
(5c 47.5 *** 77.0 *** 73.4 *** 46.4 *** 41.9 *** 25.4 ** 27.8 *** 55.9 *** 156.6 *** 110.4 ***
$ALL 94.1 *** 50.9 *** 58.6 *** 24.7 *** 64.0 *** 29.9 *** 44.0 *** 81.9 *** 363.9 *** 319.7 ***
$1 31.3 *** 23.1 *** 7.7 * 11.6 ** 8.4 * 10.9 ** 1.2 21.9 *** 14.5 *** 91.6 ***
$2 9.6 ** 5.4 32.1 *** 9.5 ** 12.4 *** 23.0 *** 25.7 *** 58.0 *** 45.2 *** 60.8 ***
$3 62.2 *** 24.6 *** 20.7 *** 10.4 ** 30.0 *** 1.1 8.8 * 24.2 *** 306.9 *** 275.2 ***
$4 27.5 *** 8.8 * 8.5 * 6.8 15.1 *** 9.6 ** 4.9 7.4 * 135.2 *** 123.9 ***
$5 38.7 *** 10.3 ** 9.2 ** 8.9 ** 11.7 ** 14.5 *** 11.9 ** 22.9 *** 40.0 *** 90.2 ***
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i
*: 10% ; **: 5% ; ***: 1%21
Table 4.4: Stable Factors in the Conditional APT - Industry Classification with Economic Variables Factors
Industry 1 Industry 2 Industry 3 Industry 4 Industry 5 Industry 6 Industry 7 Industry 8 Industry 9 Industry 10 Industry 11 Industry 12
J-TEST 36.7 35.2 27.8 36.5 31.4 37.7 27.5 48.8 ** 34.6 26.2 49.8 ** 33.5
Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM
*ALL 16.3 15.0 9.0 17.9 19.6 10.3 12.6 14.2 16.6 13.8 14.2 13.5
*1 1.7 0.6 5.1 1.5 10.0 ** 2.3 1.9 1.8 4.3 7.7 * 2.1 1.8
*2 3.2 1.5 2.6 1.3 3.9 1.0 2.1 1.8 5.5 6.6 3.6 2.5
*3 3.9 1.2 4.9 1.5 12.0 ** 1.4 1.7 1.3 3.7 5.7 2.6 2.6
*4 3.4 0.5 4.9 1.4 9.9 ** 1.6 1.7 1.6 4.2 7.0 2.0 2.0
*5 5.8 2.5 3.2 2.9 7.3 * 2.8 2.1 3.6 4.3 5.5 1.5 3.4
*6 8.3 * 1.8 3.2 5.7 13.0 *** 3.0 3.3 1.4 1.8 7.7 * 2.7 3.2
*7 3.5 1.2 1.8 2.1 5.6 3.9 6.5 1.9 2.4 4.3 6.7 3.0
(1c 77.9 *** 76.4 *** 66.9 *** 62.6 *** 99.2 *** 69.5 *** 62.7 *** 62.5 *** 61.4 *** 81.6 *** 64.8 *** 71.7 ***
(2c 170.6 *** 112.0 *** 108.4 *** 95.7 *** 142.0 *** 95.8 *** 91.9 *** 92.5 *** 90.4 *** 131.3 *** 105.2 *** 97.9 ***
(3c 32.2 *** 27.8 *** 15.4 23.5 ** 22.9 ** 21.0 * 12.7 33.7 *** 22.7 ** 17.6 25.4 ** 16.2
(4c 31.0 *** 23.0 ** 51.2 *** 19.3 17.9 20.0 * 15.7 37.3 *** 23.2 ** 14.5 18.4 19.1
(5c 43.1 *** 16.1 9.0 16.0 20.5 * 12.6 9.8 27.0 *** 9.7 20.6 * 14.9 17.9
$ALL 36.8 *** 17.6 * 7.1 8.7 39.4 *** 22.2 ** 8.4 17.0 * 17.8 * 9.0 28.1 *** 19.8 **
$1 10.3 ** 7.8 * 2.1 5.5 1.0 2.9 3.1 3.9 4.1 2.4 1.6 9.4
$2 10.7 ** 9.1 ** 1.0 2.5 5.5 3.6 3.0 5.0 2.0 4.8 3.1 16.2 ***
$3 1.2 3.6 0.8 2.8 24.9 *** 3.9 3.3 2.0 5.8 2.5 19.9 *** 2.2
$4 4.2 14.5 *** 1.1 4.2 4.2 0.8 0.8 2.8 8.5 * 1.7 5.8 0.7
$5 18.2 *** 3.4 1.7 1.9 25.5 *** 11.0 ** 5.0 14.3 *** 10.7 ** 3.9 18.3 *** 4.4
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i
*: 10% ; **: 5% ; ***: 1%22
Table 4.5: Stable Factors in the Conditional APT - Size Classification with Economic Variables Factors
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6 Size 7 Size 8 Size 9 Size 10
J-TEST 29.3 32.3 46.9 ** 53.5 *** 50.7 ** 46.5 ** 39.5 37.4 30.1 54.9 ***
Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM
*ALL 13.2 11.1 14.0 10.9 16.4 19.1 31.7 *** 23.2 ** 14.3 40.7 ***
*1 3.2 8.2 * 5.5 8.4 * 10.5 ** 4.1 4.8 5.8 3.9 2.4
*2 1.7 2.4 6.5 4.3 9.6 ** 1.7 10.1 ** 7.9 * 11.2 ** 3.8
*3 3.4 10.0 ** 5.5 9.5 ** 11.7 ** 5.1 4.9 4.0 2.6 3.0
*4 2.5 8.4 * 4.8 8.2 * 10.2 ** 4.0 3.2 4.5 4.0 3.0
*5 1.0 3.9 5.8 5.4 8.9 ** 3.4 10.0 ** 4.0 10.5 ** 10.5 **
*6 3.8 7.7 * 2.9 7.4 * 6.6 8.9 * 5.8 2.0 2.6 2.1
*7 5.0 3.0 3.0 2.6 4.9 1.9 1.3 4.9 3.4 3.1
(1c 64.3 *** 59.7 *** 65.1 *** 61.7 *** 64.4 *** 75.4 *** 66.5 *** 57.2 *** 67.5 *** 75.2 ***
(2c 103.0 *** 105.0 *** 109.7 *** 115.0 *** 141.6 *** 126.4 *** 110.4 *** 98.8 *** 108.1 *** 108.9 ***
(3c 31.3 *** 26.0 ** 13.9 19.9 * 30.0 *** 24.0 ** 19.7 * 17.0 23.5 ** 26.2 **
(4c 33.3 *** 28.8 *** 14.6 23.4 ** 25.5 ** 27.5 *** 24.1 ** 18.8 24.4 ** 22.0 **
(5c 12.2 8.2 9.7 10.8 13.8 17.2 29.1 *** 22.8 ** 12.5 43.2 ***
$ALL 8.6 9.5 7.3 16.2 13.1 18.5 ** 18.6 ** 17.5 * 18.1 * 39.2 ***
$1 2.8 2.2 5.2 3.7 2.2 6.1 8.6 * 3.2 2.3 2.7
$2 4.6 4.3 5.3 3.3 2.4 7.5 * 6.6 3.2 2.7 6.2
$3 1.0 4.7 4.6 2.3 5.9 4.9 10.9 ** 6.0 4.7 25.4 ***
$4 2.5 1.7 1.3 6.3 4.7 8.5 * 3.7 10.5 ** 12.9 *** 7.1
$5 4.9 2.4 1.6 3.1 3.4 4.6 11.8 ** 4.6 4.9 38.0 ***
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 4.6:  Stable Factors in Nonlinear APT - Size Classification
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6 Size 7 Size 8 Size 9 Size 10
J-TEST 8.08 ** 0.79 0.41 0.03 0.00 0.28 0.13 0.77 0.04 0.01
Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM
$0 14.18 *** 7.97 * 2.68 2.92 1.10 1.18 12.17 ** 3.70 10.00 ** 14.78 ***
$1f 16.20 *** 7.84 * 2.56 2.84 0.87 1.00 8.72 * 2.03 6.63 11.82 **
$1M 14.18 *** 7.95 * 2.68 2.92 1.10 1.18 12.15 ** 3.67 9.98 ** 14.82 ***
$2M 14.17 *** 7.94 * 2.68 2.93 1.09 1.18 12.14 ** 3.65 9.95 ** 14.85 ***
$5M 14.14 *** 7.89 * 2.66 2.94 1.07 1.18 12.09 ** 3.59 9.88 ** 14.95 ***
$  & $ 2M 5M 14.27 ** 8.91 2.94 3.75 2.28 2.18 12.51 ** 6.04 10.90 * 16.70 ***
$ALL 38.89 *** 12.30 7.65 6.05 4.95 3.65 19.77 ** 10.70 15.14 19.43 **
Table 4.7:  Stable Factors in Nonlinear APT - Industry Classification
Industry 1 Industry 2 Industry 3 Industry 4 Industry 5 Industry 6 Industry 7 Industry 8 Industry 9 Industry 10 Industry 11 Industry 12
J-TEST 4.19 0.78 0.06 0.01 5.87 0.33 0.00 5.82 0.87 0.21 2.18 2.37
Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM Sup LM
$0 10.74 ** 1.52 13.09 *** 5.45 7.18 * 9.21 ** 4.92 2.46 19.85 *** 2.40 16.51 *** 5.77
$1f 10.12 ** 1.49 11.63 ** 2.27 7.56 * 7.87 * 2.97 2.81 18.43 *** 1.34 18.85 *** 4.93
$1M 10.72 ** 1.54 13.03 *** 5.41 7.16 9.20 ** 4.88 2.48 19.84 *** 2.34 16.57 *** 5.73
$2M 10.69 ** 1.55 12.97 *** 5.36 7.14 9.18 ** 4.84 2.50 19.83 *** 2.28 16.63 *** 5.69
$5M 10.61 ** 1.59 12.77 *** 5.22 7.08 9.14 ** 4.72 2.55 19.79 *** 2.11 16.79 *** 5.56
$  & $ 2M 5M 14.04 ** 4.28 14.38 ** 8.38 9.41 9.91 7.36 4.05 20.02 *** 12.02 ** 21.40 *** 12.27 **
$ALL 17.91 * 4.90 23.84 *** 21.34 ** 11.41 15.45 12.03 5.57 31.00 *** 17.29 * 29.07 *** 13.61
Note: $  test each parameter separately.  $  & $   test these two parameters jointly.  $  test all parameters together. i 2M 5M ALL






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table A.1: Stable Factors in the Conditional APT - Industry Classification with Principal Components Factors
Industry 1 Industry 2 Industry 3 Industry 4 Industry 5 Industry 6 Industry 7 Industry 8 Industry 9 Industry 10 Industry 11 Industry 12
J-TEST 39.4 45.2 ** 21.6 51.6 *** 54.1 *** 31.6 33.2 39.2 58.0 *** 44.0 ** 55.2 *** 43.1 *
Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM
*ALL 16.6 *** 21.1 *** 7.0 * 17.8 *** 14.4 *** 7.2 * 16.0 *** 5.2 8.4 ** 8.0 ** 38.4 *** 12.7 ***
*1 0.6 2.7 ** 0.3 2.3 ** 1.5 2.4 ** 0.9 0.6 0.6 2.5 ** 1.1 0.2
*2 7.1 *** 0.7 0.1 1.9 * 0.1 2.5 ** 0.2 0.1 0.2 0.9 0.7 0.1
*3 0.6 4.2 *** 0.1 0.8 1.9 * 3.8 *** 2.3 *** 0.9 0.1 1.6 * 6.1 *** 0.2
*4 0.5 5.2 *** 0.2 1.3 1.7 * 2.6 ** 1.0 0.7 0.2 2.7 ** 3.6 *** 0.2
*5 1.2 2.3 ** 1.1 0.8 2.9 ** 3.4 ** 1.6 * 1.4 1.1 1.3 4.3 *** 1.0
*6 0.4 2.7 ** 0.0 2.2 ** 6.9 *** 2.9 ** 0.9 0.3 0.2 2.3 ** 11.5 *** 2.5 **
*7 0.1 0.7 0.7 1.2 0.2 0.9 0.4 0.7 2.4 ** 1.0 3.1 ** 0.4
(1c 31.2 *** 26.9 *** 2.8 5.9 19.7 *** 6.1 15.6 *** 7.2 * 45.3 *** 7.6 * 36.3 *** 36.4 ***
(2c 21.5 *** 35.4 *** 13.2 *** 18.4 *** 10.8 *** 8.0 ** 11.8 *** 20.5 *** 34.5 *** 20.1 *** 38.1 *** 35.7 ***
(3c 28.6 *** 70.9 *** 5.4 18.8 *** 24.2 *** 13.6 *** 12.5 *** 12.6 *** 34.4 *** 20.5 *** 35.6 *** 41.9 ***
(4c 30.3 *** 30.6 *** 12.8 *** 28.3 *** 25.8 *** 15.3 *** 30.6 *** 35.6 *** 11.7 *** 23.8 *** 21.1 *** 23.9 ***
(5c 24.3 *** 27.8 *** 7.2 * 30.9 *** 10.8 *** 11.0 *** 23.9 *** 15.0 *** 22.3 *** 14.1 *** 29.0 *** 20.0 ***
$ALL 36.3 *** 58.7 *** 2.6 29.5 *** 15.2 *** 22.4 *** 38.7 *** 32.1 *** 23.7 *** 47.9 *** 20.9 *** 60.8 ***
$1 0.2 9.3 *** 1.1 8.9 *** 0.1 0.2 13.7 *** 1.6 * 0.1 4.1 *** 1.4 9.9 ***
$2 8.6 *** 20.8 *** 1.0 13.7 *** 4.7 *** 4.1 *** 5.7 *** 7.4 *** 0.3 21.7 *** 2.2 ** 8.0 ***
$3 9.9 *** 28.1 *** 0.7 1.1 0.4 4.2 *** 10.7 *** 0.2 14.0 *** 20.3 *** 0.4 40.6 ***
$4 0.6 7.4 *** 0.3 9.3 *** 0.4 0.3 7.7 *** 8.3 *** 0.4 5.8 *** 0.1 12.0 ***
$5 1.2 0.8 0.2 11.2 *** 2.5 ** 0.8 6.6 *** 0.6 1.0 2.1 ** 2.5 ** 9.0 ***
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i
*: 10% ; **: 5% ; ***: 1%33
Table A.2: Stable Factors in the Conditional APT - Size Classification with Principal Components Factors
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6 Size 7 Size 8 Size 9 Size 10
J-TEST 37.4 50.2 ** 32.7 53.5 *** 39.2 26.1 52.8 *** 39.8 47.1 ** 60.5 ***
Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM
*ALL 12.8 *** 5.7 14.2 *** 10.7 *** 8.3 ** 12.0 *** 11.0 *** 33.8 *** 77.5 *** 88.8 ***
*1 0.4 0.4 0.7 0.9 1.0 0.3 0.9 10.5 *** 0.5 0.9
*2 0.1 0.6 0.4 3.9 *** 1.0 4.9 *** 0.6 1.6 * 0.3 8.9 ***
*3 0.7 0.5 0.8 0.9 0.6 0.3 0.6 12.1 *** 1.2 1.1
*4 0.6 0.4 1.0 1.1 1.1 0.3 1.3 12.8 *** 1.4 1.2
*5 0.2 0.1 0.3 4.7 *** 1.9 * 3.2 ** 0.5 6.5 *** 6.0 *** 5.6 ***
*6 0.7 0.4 0.8 1.2 0.4 0.2 0.5 26.0 *** 0.4 2.8 **
*7 1.6 * 1.7 * 2.2 ** 0.5 0.6 1.4 0.6 2.2 ** 0.3 1.7 *
(1c 20.3 *** 22.1 *** 12.4 *** 26.1 *** 21.0 *** 8.7 ** 9.3 ** 27.5 *** 96.2 *** 76.0 ***
(2c 29.8 *** 40.8 *** 35.4 *** 10.2 *** 12.9 *** 11.8 *** 14.2 *** 16.0 *** 54.8 *** 41.6 ***
(3c 23.6 *** 38.3 *** 16.4 *** 21.8 *** 31.3 *** 10.9 *** 7.8 ** 15.9 *** 148.3 *** 98.4 ***
(4c 37.0 *** 73.0 *** 45.3 *** 38.8 *** 43.8 *** 29.7 *** 18.6 *** 21.1 *** 54.8 *** 32.5 ***
(5c 18.9 *** 33.8 *** 32.2 *** 19.7 *** 16.8 *** 10.6 *** 11.2 *** 22.7 *** 72.1 *** 49.8 ***
$ALL 42.7 ***  21.1 *** 24.3 *** 8.9 *** 27.7 *** 12.0 *** 17.2 *** 36.6 *** 175.7 *** 154.0 ***
$1 11.7 *** 7.9 *** 1.7 * 1.8 * 1.8 * 2.9 ** 0.1 7.1 *** 2.9 ** 41.3 ***
$2 2.3 ** 0.8 11.4 *** 1.5 2.5 ** 8.7 *** 9.2 *** 24.7 *** 16.9 *** 24.7 ***
$3 27.1 *** 8.0 *** 6.3 *** 1.9 * 11.0 *** 0.1 1.8 * 9.4 *** 147.2 *** 131.6 ***
$4 10.4 *** 2.1 ** 1.0 1.1 2.6 ** 2.2 ** 0.6 1.4 62.2 *** 56.6 ***
$5 15.5 *** 2.0 * 2.5 ** 1.8 * 3.0 ** 4.8 *** 3.6 *** 6.7 *** 14.9 *** 39.7 ***
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i
*: 10% ; **: 5% ; ***: 1%34
Table A.3: Stable Factors in the Conditional APT - Industry Classification with Economic Variables Factors
Industry 1 Industry 2 Industry 3 Industry 4 Industry 5 Industry 6 Industry 7 Industry 8 Industry 9 Industry 10 Industry 11 Industry 12
J-TEST 36.7 35.2 27.8 36.5 31.4 37.7 27.5 48.8 ** 34.6 26.2 49.8 ** 33.5
Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM
*ALL 4.8 4.6 3.0 5.5 6.6 3.3 3.7 3.6 5.0 4.3 4.1 4.4
*1 0.1 0.1 1.0 0.2 2.3 ** 0.2 0.1 0.2 0.6 1.7 * 0.2 0.3
*2 0.1 0.2 0.6 0.1 0.9 0.1 0.2 0.4 0.6 1.8 * 0.2 0.2
*3 0.4 0.1 1.0 0.1 2.9 ** 0.1 0.1 0.1 0.4 1.1 0.4 0.4
*4 0.3 0.1 1.0 0.2 2.3 ** 0.1 0.1 0.2 0.7 1.5 0.2 0.2
*5 1.5 0.3 0.6 0.4 1.7 * 0.2 0.4 0.3 0.4 1.4 0.2 0.4
*6 1.0 0.1 0.6 0.8 3.2 ** 0.2 0.2 0.1 0.2 1.7 * 0.4 0.4
*7 0.4 0.2 0.2 0.3 1.5 0.7 1.2 0.2 0.4 1.0 1.5 0.4
(1c 35.3 *** 34.2 *** 28.9 *** 27.3 *** 45.2 *** 30.8 *** 27.3 *** 27.5 *** 27.3 *** 36.5 *** 28.4 *** 31.8 ***
(2c 79.6 *** 52.4 *** 49.3 *** 43.0 *** 66.4 *** 44.7 *** 42.6 *** 42.3 *** 42.0 *** 60.1 *** 48.9 *** 44.9 ***
(3c 12.5 *** 10.7 *** 4.8 7.7 ** 7.5 * 6.5 3.5 12.8 *** 7.7 ** 5.7 8.5 ** 5.3
(4c 11.9 *** 8.0 ** 20.8 *** 7.3 * 6.0 6.6 5.5 14.5 *** 8.0 ** 5.5 7.1 * 6.9 *
(5c 16.5 *** 5.1 2.8 5.3 7.0 * 3.6 2.7 9.5 *** 2.9 6.8 * 3.6 5.8
$ALL 13.1 *** 5.0 2.1 2.0 16.1 *** 6.6 ** 2.5 6.3 ** 5.6 * 2.7 12.2 *** 6.9 **
$1 1.6 * 1.5 0.6 0.7 0.1 0.6 0.5 0.8 0.4 0.5 0.1 2.3 **
$2 1.8 * 2.3 ** 0.2 0.4 1.2 0.8 0.5 0.9 0.4 1.2 0.3 4.2 ***
$3 0.1 0.4 0.1 0.4 8.8 *** 0.6 0.2 0.3 1.3 0.3 7.6 *** 0.1
$4 0.6 3.4 ** 0.1 0.3 0.8 0.1 0.1 0.4 1.5 0.1 1.8 * 0.1
$5 5.0 *** 0.5 0.2 0.2 9.8 *** 1.9 * 0.7 4.3 *** 3.2 ** 0.8 7.6 *** 1.0
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i
*: 10% ; **: 5% ; ***: 1%35
Table A.4: Stable Factors in the Conditional APT - Size Classification with Economic Variables Factors
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6 Size 7 Size 8 Size 9 Size 10
J-TEST 29.3 32.3 46.9 ** 53.5 *** 50.7 ** 46.5 ** 39.5 37.4 30.1 54.9 ***
Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM
*ALL 3.8 3.5 4.4 3.6 5.6 5.2 11.4 *** 7.5 * 4.3 16.2 ***
*1 0.5 1.9 * 0.9 2.0 * 2.5 ** 0.6 0.6 1.3 0.4 0.1
*2 0.3 0.4 0.6 0.6 1.4 0.3 1.4 0.7 2.2 ** 0.3
*3 0.6 2.4 ** 0.8 2.3 ** 2.8 ** 0.9 0.7 0.6 0.3 0.5
*4 0.4 1.9 * 0.7 1.9 * 2.3 ** 0.6 0.5 0.8 0.4 0.3
*5 0.1 0.5 1.1 0.8 2.0 * 0.4 2.5 ** 0.5 2.5 ** 2.2 **
*6 0.7 1.7 * 0.3 1.7 * 1.2 1.2 0.6 0.2 0.3 0.3
*7 1.5 0.6 0.3 0.3 0.5 0.3 0.1 0.6 0.5 0.5
(1c 27.3 *** 26.0 *** 28.2 *** 26.6 *** 28.0 *** 33.7 *** 29.8 *** 25.0 *** 30.0 *** 33.2 ***
(2c 46.3 *** 47.4 *** 50.7 *** 52.1 *** 65.1 *** 57.7 *** 51.5 *** 45.9 *** 50.6 *** 49.8 ***
(3c 10.5 *** 8.2 ** 4.0 6.1 11.0 *** 7.9 ** 7.0 * 6.5 6.9 * 10.8 ***
(4c 12.5 *** 10.0 *** 5.0 7.7 ** 10.5 *** 9.6 *** 9.0 ** 6.6 9.2 ** 8.1 **
(5c 4.3 2.7 3.0 3.3 4.0 5.0 10.5 *** 7.5 * 3.3 17.4 ***
$ALL 2.9 2.6 2.5 4.9 3.8 5.4 * 6.4 ** 5.9 * 6.3 ** 15.8 ***
$1 0.6 0.4 1.1 0.5 0.4 1.5 * 2.7 ** 0.6 0.5 0.2
$2 1.1 0.8 1.3 0.6 0.4 2.1 ** 1.9 * 0.6 0.5 0.8
$3 0.1 0.7 0.6 0.4 1.4 0.6 2.3 ** 1.5 * 0.9 8.0 ***
$4 0.1 0.2 0.1 1.7 * 1.4 2.1 ** 0.9 3.0 ** 3.7 *** 1.4
$5 0.5 0.3 0.2 0.4 0.5 0.5 2.5 ** 0.7 0.8 15.0 ***
Note: Tests for Ferson's model.  *  test all coefficients of * together (7 parameters), * (i=1,2,...,7) test all coefficients of * one by one (1 parameter each).  (   (i=1,2,...,5) test all coefficients of ( column ALL i ic
by column (7 parameters by column).  $  test all coefficients of $ together (5 parameters), $ (i=1,2,...,5) test all coefficients of $ one by one (1 parameters each). ALL i
*: 10% ; **: 5% ; ***: 1%36
Table A.5:  Stable Factors in Nonlinear APT - Size Classification
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6 Size 7 Size 8 Size 9 Size 10
J-TEST 8.08 ** 0.79 0.41 0.03 0.00 0.28 0.13 0.77 0.04 0.01
Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM
$0 3.83 *** 1.46 0.28 0.13 0.05 0.08 3.79 *** 0.45 2.34 ** 3.81 ***
$1f 4.86 *** 1.41 0.28 0.14 0.04 0.06 2.28 ** 0.22 1.25 2.72 **
$1M 3.83 *** 1.45 0.28 0.13 0.05 0.08 3.78 *** 0.44 2.34 ** 3.83 ***
$2M 3.83 *** 1.45 0.28 0.13 0.05 0.08 3.78 *** 0.44 2.33 ** 3.85 ***
$5M 3.83 *** 1.44 0.28 0.13 0.05 0.08 3.76 *** 0.43 2.31 ** 3.90 ***
$  & $ 2M 5M 4.00 ** 1.77 0.37 0.72 0.16 0.28 3.87 ** 1.10 2.65 * 5.44 ***
$ALL 16.24 *** 3.23 1.92 1.27 0.64 0.66 7.03 ** 2.98 4.69 6.57 **
Table A.6:  Stable Factors in Nonlinear APT - Industry Classification
Industry 1 Industry 2 Industry 3 Industry 4 Industry 5 Industry 6 Industry 7 Industry 8 Industry 9 Industry 10 Industry 11 Industry 12
J-TEST 4.19 0.78 0.06 0.01 5.87 0.33 0.00 5.82 0.87 0.21 2.18 2.37
Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM Exp LM
$0 3.27 ** 0.15 3.74 *** 0.86 1.08 1.33 0.83 0.27 6.68 *** 0.39 4.62 *** 0.99
$1f 3.02 ** 0.15 3.20 ** 0.28 1.19 1.04 0.43 0.31 6.10 *** 0.23 4.86 *** 0.75
$1M 3.26 ** 0.16 3.72 *** 0.86 1.08 1.33 0.83 0.27 6.67 *** 0.39 4.61 *** 0.98
$2M 3.25 ** 0.16 3.70 *** 0.85 1.09 1.33 0.82 0.27 6.66 *** 0.38 4.59 *** 0.97
$5M 3.22 ** 0.16 3.64 *** 0.83 1.09 1.32 0.80 0.27 6.64 *** 0.36 4.55 *** 0.94
$  & $ 2M 5M 4.66 ** 0.40 4.19 ** 1.37 1.78 1.45 1.22 0.55 6.98 *** 2.83 * 6.82 *** 2.91 *
$ALL 6.06 * 0.96 8.43 *** 7.57 ** 2.68 3.89 3.42 1.39 11.47 *** 5.68 * 9.98 *** 3.81
Note: $  test each parameter separately.  $  & $   test these two parameters jointly.  $  test all parameters together. i 2M 5M ALL
*: 10% ; **: 5% ; ***: 1%R
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